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(54) LIQUID CRYSTAL D I SPLAY DEV I CE AND ITS MANUFACTURING ME I HOD 
(57) Abstract : 

PROBLEM TO BE SOLVED; To provide a method for 
manufacturing a liquid crystal display device 
with high displaying precision irrespective of 
reduction of rubbing aligning treatment steps 
for the purpose of solving the problem 
resulting from the nonuniform rubbing aligning 
treatment. 

SOLUTION: The method is provided with a step to 
form, an alignment film 32 on the side of the 
first substrate 36 and subsequently to treat it 
with rubbing aligning, a step to form a spacer 
pattern 43 on the side of the second substrate 
35. a step to form an ai ignment film 31 without 
the rubbing aligning treatment and a step to 
inject a liquid crystal 30 to which a chiral 
material is added to make the helical pitch p 
satisfy the relation p= (360/9) x d (provided 
that Sexpresses the twist angle of the liquid 
crystal molecules). 
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i3 tit0^iS]^-.?f--r & rjioc . '( P = 1 6 o 

^B^etrStLj^O. lSS%m3DLT^^i>. ^<7)-(i3C7ijpM 
mSBm 1 t !5l«T'S> i>. w OT F T - T NjgB^^TT^ i> 
. -/Hzffimit^r 4 i X - W 2 i^-^^mil*-- i,at;SJ7feX- 

snxi. ••i>(ll^7)Ef3)®3 i icsi, :>.^—^j-^-FyA 3<r> 
f3i Lx ?5 4.-r\ ruf-yi- h :t -s^racs^. t X v-tr 

[0037] 1 i te^'i i r lt®^.lT-r h . ibS 

j?9 1 X'jj. ^-'\* V4 3i?).i^522icg^-r-» 7 t.'>- 

V e < r -lis i X -si.se . I ;'-.l=:iS- - , 
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^n^WThir^^. ;x.^--^^>'^*?'>-4 ScOjSgr/SiS 
[0038] ( m 2 JBSI^07ga%^:;KggO.ri 

3. 6 1 ^l^S^i:.m2<7)S^6£,_6 

1 tfD^St-JiSB^MC® 6 2 ? i-LT v vj, . 3Sb^5iJ« 
^6 2t±5iO. 3 1 5 mitiTS) 0 . S^^^iJ'SiSo 2 . 6 

2 mco t° -y f-ii 0 . 3 3 rn ra X'h . ^ ^ - M 1 -.-^S^ 
6 3S®C{5. 2afl^ftS6 4 3^BS^TV-.i>. iSs?,?? 
^;^64{d:ffi0. 10mm. t'';'-f-0. llmniT'S> 

[0039) 6 1 . 6 3<7)^l3{i, m 1 tfO^SficO 

6 6 {a- EPPM^i^. 14 0' CT-2^ra*i3a®t«itfir-i> 

>- ^-".^ to U"f 3 >-7n tc i ^ T 7 1' $ ixT V 1 

■2. . ISlSliK 6 5 r 7 t*>'?''arS]«!is^-r 4 d i (C j: o T , 

>'S 0**■®fiicei^T^»in•^r::^o. ;j.'<.-+r^<:P>'8 Oc?) 
$ C J: i> 7 1> L' OPollIii^ L ^ . 

[ 0 04 0) ii5c^-rj; e>t-- mi<om^6 3 
9 o >' co±^4^(7j 7, if / < ^ >- 8 0 z)' jgfig ? V ^• 

[004 1) ^.^-v-'-^i^ys o*^'?^sxS^Jt:m i <7d^ 

M 6 7 (iile 2 0 n mX'f) 0 . ^ l-' ?" VlfjSiM S - 5 

5 1 0 (,-7 7^gf#j£^Tg = 6 3 ' c . Esmrm 

mc^i^wM ( mr^Tfmm 2 % ) irm^fir h -tizrrj ^ 
fi^^fcT'v^-i.. tfz, Mimmeiiziiy'dy^-mm^&m 

r-.iz. mTimi tmmiz.-x-<-^j-^^7y8G^w-^izx 

-i> 5 f >• o i-or'jy r Min ThZ'c r-- ? -s . v s . 



mm^ThhM. tr. mmz-mizti-^-^r . yu^-ji^h 

-g-ta, KiS]M6 7. ee^ziiTf^O^yi^-^'^zr—S^-^tL 

x^tizt ij'-£i-mxhijs.iz. m 1 crjm^<ommtmm. 

Vh^. Wimme 1. 6 3{i!gO-i-2:'^oix. WiW^\^ 
i,z',s:iB.isif3m^ixX^-^^°. 'Bom^^S 1 . 6 312 

7 0. 7 2 x)^sc $ nx t -• h °itm i <nm^<^^ 

[004 2 ) {mm 2 ) JJcT N?Sfeg^»^riSffi 
^^^^C K 5 ^ ^- L S I 5 2 r 15 0 It ft - T N i^a^ 
{- 6 0 H z (r;>is.W^<r>%3.^% r 4- ;t T , ^ 2 ct?*^ 6 

5^ LT is *9 - ^'^-tf ^-N'^ >-8 0 <nmmz t> 7 f vj?"tf 

oT. S?R6 1 , 6 3 35--^m«:^^^*?l4T^. 

[004 3) k%3<r>'mmBm. > ^mfs<^JBmt. * 

•y 7 ( S T N ) ^aV'<^vl^i-*^^.M£Mffi Lrc^*-g-2: 
tz. ?a{£sm7 0.7 1 z:^riA. ?Sa=s?I^jl^T-^ 6 

5 la^hJim 1 Rvm 2 !7)^gi73}^s h mmxhi. . & 
tz. mi Rvm 2 6 3. eii,±. :^mwx-h 

il^:^ 6 3. & 1 ii. 64,62 f/si^i'LX ^• 

[0044 )^1 <7)£^& 1 iOasirJi, §(;f6)M6 7 

j^Bx^i-LTv^^,. igi-siM6 7o??^(i*-'j-< s y^mmm 

(7-"/y<$5S:^*ti^P S I -2 1 04 ) 66Ta=)'9. 2 
0 0' CT2B$rBli3!;JiL. W^tLfzm<r>f¥.$l,ieOum 

mm. 6 1 (ly^oSi^M 6 7 s: 5 f v ^'laisjjfij^ t: & - 1 tr 
■i T T : iSi^^ 6 7 !7)#®nj3v ■= T fSB=B75-T' 5- — 
tridfSlS-ir-i.- > A^T ? ■£.. A'O. SB=s7j-T'2:— ^ 
yfratCici-S] S ^ C >: i 0 EfS)^ 6 7 {255 V -T rUf- 

iEf^M6 7t-{a>.'^— ^^-{^'^^S 0^^7g/£SflT^^-t^v^ 
fCO , N':? > S 0 Oil S S: iE^ i -s> 7 "c y9'' 

(004 5)-:^. g 20S^7 2=?)asicii, ^gs^^'i 
ffiS 6 2 i 52s^^7mS 6 4 > 3«3c«T i. «3S srS 0 §t.' 
j:-5';c. s$7~7:?y. e42 0 i:7oyi?)±=^^io;2, 

-E , \-j >■ s •:■ rmtLzt-TLm : --S-s: e 3 r. 
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cor-m ^mrMr hit tr-T k^h, . sm 

[0046} mis 6 5 is, jE^min^Mlji-i ( a n ) ?- 

Wen am 4 0 mz-h o . mFBComM f i o . 

5 wrn ( P = ( 3 6 0/5 ) X d ) iZ^j:i>X 0 CCX? 7 

Bmiz7iifhm.^mu%mmm 6 5 ;s 3 d H^t^oc b - 1 

Szrm.i'slZii^O. 6 3aS%^DLTS)^. ST 

tk(omM'c mmz , iSfsiK^T^^gB^i^fSisimOTjtcii^ ^ > 

i^tT-T J3 0 - ? *> t:: . ^^mzitmM-^ hV-y^^ ntF^ 

[0047] immms. ) misT-r<im.^sm^T4 & 

^mLXiixT<rMmz:n^f.i. mmmi tmmiZ. ST 
N^B^a^T^^-^ I:: K 7 -f L. S I 5 2 z-K 0 ^'Ttt - P 
M ^M-l^-7h>J -yl?^) -STNSjB^aS^^i^'^— 
^ L /"C*^ , lute P M - S T N -^B^S^j^ ^ i/' ^ -VU iC 6 
OH z<7)ja7g-^c75S^ft#^4-iT. m2<7)s^&3C0 
(fJi fr> j£t*3tT-.SiB= L , €-1! * 2- ^ T fr 
L;t. -eOia:^. ±miZ^tZ'^X^^Kcm^s:im^iw.L 
To9 - 7.^<.— *f'^■?^>'SO ^Oifl ffl C t 7 t' tf ^' IC 

T . :^^m± S T N Ss-B^^^ l:: t 51^"B7^T'*> h Z 

>J -y 9 y^Wmij5'st(r)m&:>-^^-)VhM.W^ Y 'J •y9:>-WM 
35-5: S T N ?Ss=E.^N-4~;l't;®^' Lrc t>«t-gj3fi , as: 

[0 049) 

- >- ^ I'g^f ^ roioC . fS#E-' x-^vUcoS^OGDdb in 
- >3>'BgcS r-L ^» 2 Os^SSECti => c > ^'lifSj.^ 



^/\-?' ><7)M* tc j; O £ b -5- 7 c >^''lif5]?&Sc7):r;j=- 
sorae ( y c>i7-0 ) o^'^T •» •- < ^ 

[ 0 0 5 0 } iS:^ . ^^m(^Mrsm^Mm:<^mm.-:nm 

■•y' y<r,m- c iz J: 0 t -3 7 c >' ^?-i2f5]5rLJSco^ig- 
iORSjIi/Zlt^T r h xi^Sr < - S^tfy^OH •Mg^a^^J^ 

(005 1) 

[nn ^wmm 1 i?jmfi<^S5.^<?3?5B%«^^so® 
[!i 3 ) ±ics 1 a-Mm<r>mm(r>m^m^'t i>:^-)V(n 

^MIST'S ^ . 

[^4 } ^%m^m2commioBmi>ziinhmiem7ikm 
s^^m^mw^x'hh 

mmmx'hi. _ 

(117 } ±iem3Omg'07r^i»t-*3ft&faB^B«7r^Si0 

mmmxhh. 

3 0.6 5 ?Se^b ( ?l-£r?S3^8M^«^) 

3 1 iii^m im2cosmm 

3 2 idPl^ (mi^O^SIFJl) 
3 3 $immM ( S 2 OSMHJ } 

3 4 iisi:^ ( m 1 ^T^s^eii ) 
3 5.61 m2(^sw. 

3 6. 6 3 

37. 3 8 mitm 

4 2 Y=jV'Jy.-pm (TFT) 

4 3. 80 > (MsffiSHSii ) 

5 1. 6 8 i/— yi'^^l^i 

5 2 Yy^X-l^Sl 

6 2 

6 4 ?T^^ 

6 6, 6 7 lii^lM 
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